Structure and function of the N-terminal domain of the yeast telomerase reverse transcriptase by Hackenberg C. et al.
Nucleic Acids Research 2018 vol.46 N3, pages 1525-1540
Structure and function of the N-terminal domain of the
yeast telomerase reverse transcriptase
Hackenberg C., Hakanpää J., Klochkov V., Lebedev A., Chugunova A., Malyavko A., Zatsepin T.,
Mishin A., Zvereva M., Lamzin V., Dontsova O., Polshakov V.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia
Abstract
© The  Author(s)  2017.  The  elongation  of  single-stranded  DNA  repeats  at  the  3'-ends  of
chromosomes by telomerase is a key process in maintaining genome integrity in eukaryotes.
Abnormal  activation  of  telomerase  leads  to  uncontrolled  cell  division,  whereas  its  down-
regulation is attributed to ageing and several pathologies related to early cell death. Telomerase
function is based on the dynamic interactions of its catalytic subunit (TERT) with nucleic acids-
telomerase  RNA,  telomeric  DNA  and  the  DNA/RNA  heteroduplex.  Here,  we  present  the
crystallographic  and  NMR  structures  of  the  N-terminal  (TEN)  domain  of  TERT  from  the
thermotolerant yeastHansenula polymorpha and demonstrate the structural conservation of the
core motif in evolutionarily divergent organisms. We identify the TEN residues that are involved
in interactions with the telomerase RNA and in the recognition of the 'fork' at the distal end of
the  DNA  product/RNA  template  heteroduplex.  We  propose  that  the  TEN  domain  assists
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